Preprodynorphin-, preproenkephalin-, and preprotachykinin-expressing neurons in the rat neostriatum: an analysis by immunocytochemistry and retrograde tracing.
Specific antibodies were produced against C-terminal portions of rat preprodynorphin (PPD), preproenkephalin (PPE), and preprotachykinin A (PPT). PPD, PPE, and PPT C-terminal immunoreactivity was observed in many cell bodies of medium-sized neurons in the rat neostriatum (caudate-putamen). Intense PPE immunoreactivity was found in neuropil of the globus pallidus, whereas intense to moderate PPD and PPT immunoreactivity was distributed in neuropil of the substantia nigra and the entopeduncular nucleus. A double-immunofluorescence analysis revealed that PPE-immunoreactive neostriatal neurons rarely showed immunoreactivity for PPD (<1%) or PPT (<2%). In contrast, more than 95% of PPD-immunoreactive neostriatal neurons showed PPT immunoreactivity, and vice versa. No PPD-, PPE-, or PPT-immunoreactive neostriatal neurons showed immunoreactivity for the markers of neostriatal intrinsic neurons, such as calretinin, choline acetyltransferase, parvalbumin, or somatostatin. When tetramethylrhodamine-dextran amine (TMR-DA) was injected into the substantia nigra, almost all neurons that were labeled retrogradely with TMR-DA showed immunoreactivity for PPD (98%) or PPT (99%), but very few of them exhibited PPE immunoreactivity (1%). After injection of TMR-DA into the globus pallidus, 86%, 17%, and 10% of the retrogradely labeled neurons showed immunoreactivity for PPE, PPD, and PPT, respectively. These results support the notion that the neostriatal projection neurons are divided into at least two groups: The projection neurons of one group contain enkephalins and send projection fibers almost exclusively to the globus pallidus, and the others contain tachykinins and dynorphins/Leu-enkephalin and send projection fibers mainly to the substantia nigra.